Purified proteins to be tested
Note: Any kind of buffer can be used to prepare protein samples. We have tested this for sodium phosphate and Tris based buffers.
[α-
32 P]-GTP (800 Ci/mmol, 10 mCi/ml, 250 µCi) (PerkinElmer, catalog number: BLU006X250UC)
3. c-di-GMP unlabeled (Axxora 
Procedure
1. Proteins to be tested are purified using the manufacturer's instructions. We have used this assay to test binding to both 6x HIS tagged proteins (cloned and expressed from pET28b vectors) and untagged protein (cloned and expressed from pTXB1). Purified proteins are quantified using a Bradford assay (Bio-Rad Laboratories).
A positive control protein that is known to bind to c-di-GMP such as YcgR from Escherichia coli
should be included in the experiment. The purification of the positive control is performed similar to the test protein. BSA can be used as a negative control.
3. Radiolabeled c-di-GMP is synthesized using a purified diguanylate cyclase enzyme with [a-32 P]-GTP as a substrate. We have successfully used WspR (R242A mutant), a GGDEF protein from
Pseudomonas aeruginosa for c-di-GMP synthesis (Sambanthamoorthy et al., 2012) . The activity of the enzyme is tested as described (Hunter et al., 2014 WspR* ~100 µM *The activity of the enzyme is previously determined to assess the amount to be added.
The total volume of the reaction is 50 µl.
c. A reaction using unlabeled c-di-GMP is performed side by side to the reaction using labeled c-di-GMP for subsequent quantification of reaction efficiency.
d. The reaction is incubated at room temperature overnight.
e. 1 µl of Antarctic phosphatase (NEB) is added to the reaction to hydrolyze the leftover [a-32 P]-GTP.
f. The reaction is boiled for 10 min at 100 °C and precipitated protein is removing by centrifugation at 16,000 x g for 10 min at room temperature followed by removal of the supernatant.
g. The reaction is transferred to another eppendorf tube and stored at -20 °C until further use.
6. The concentration of c-di-GMP in the unlabeled control reaction is measured using ultra highpressure liquid chromatography (UPLC)-tandem mass spectrometry (MS-MS) as previously described (Massie et al., 2012) . The labeled reaction is assumed to be equivalent. Typically, the in vitro diguanylate cyclase reaction generates near 100% maximum yield based on the starting concentration of c-di-GMP. 
